Abstract -The interest of organic chemists in van der Waals -(YdW)termolecular interactions is increasing. There are numerous systems where these interactions play a key role: charge-transf er complexes, transannular interaction and stacking complexes, inclusion complexes, hydrogen-bonded systems, molecules with chiral discrimination, real vdW molecules, and multimolecular clusters. Moreover, the conformation of organic molecules is significantly influenced by vdW interactions. Also the role of vdW species in bimolecular reactions and in some catalytic processes is discussed. Quantum chemical and other methods suitable for the treatment of small and large vdW systems are outlined.
INTRODUCTION
Until recently experimental chemists were usually not interested in noncwalent intermolecular interactions. Also theorists were mostly not particularly keen on the subject. The forces responsible for nonoovalent interaction were considered within the framework of physical chemistry by J.D. van der Waals more than a century ago. But the first references to these forces can be traced back to the middle of the 18th century. As far as understanding the nature of these forces is concerned, the first real step forward was made in the early days of quantum mechanics by F. London, Systematic studies were begun in the thirties of this century and dealt with noncovalent interactions between atoms and molecules as well as between colloid particles. It must be admitted that these two realms of noncovalent interaction (which we shall call van der Waals interactions) have been developed with very weak mutual interaction. It is also true that their role for some areas of classical physical chemistry has been appreciated for a long time (ref. 1).
The significance of vdW interactions for chemistry was first acknowledged not a very long time ago (ref. 2). In colloid chemistry, the theory of vdW interactions has played a distinctive role for decades (ref. 3 & 4). No doubt, vdW interactions are very important for the interactions between biopolymers, and between the supermolecular constituents of living systems
It is the purpose of this article to outline systems and processes which are important for organic chemistry and which are intimately connected with vdW interactions. Theoretical procedures suitable for investigation of organic vdW sys tems will be reviewed briefly; more attention will be paid to utilization of quantum chemical methods. Phenomena which are closely connected with the great role of vdV interactions but which are not specific for organic chemistry will, in general, not be included, This concerns, f o r example, behaviour in solutions and solvent effects and surface chemistry. (ref, 13) . There is sometimes a tendency to theoretically describe these interactions in a rather complicated way.
Remarkable complexes between viologenes and benzenoid hydrocarbons have been described (ref. 24). In this connection, it is worth mentioning that radical cations or anions ("semiquinonesn) in the viologene series tend to dimerize reversibly; the diionic dimers formed are diamagnetic. Obviously not a biradical but a singlet ground state is formed (ref. 24).
Hydrogen-bonded systems. Without a doubt, H-bonded complexes have been the most intensively investigated (ref, 25) intermolecular complexes. Therefore, just three remarks will be made in this connection. With respect to computational problems, it should be noted that the dominant attractive Both these interactions contribution comes from the SCF energy. Nevertheless, it is also true (ref.
26) that about 20% of d E is due to the correlation energy term, AfloR. With more extensive complexes this portion is even larger. MP2 stabilization energies are only slightly dependent on the basis set for a basis of DZ+P or better quality. The BSSE at both the SCF and MP2 levels remains almost unchanged when passing from the 6-31G" to the 6-311G (2d,2p) basis set. reliable description of H-bonded complexes, MP2/6-31G1 calculations with inclusion of both BSSE's can be recommended. This was carefully investigated for small H-bonded complexes (ref. 26) but it is very probably also true for more extensive systems.
The second comment concerns a topical and intensively studied, double-minimum, proton or hydrogen transfer. There are significant differences between transfer taking place in an electronic ground-state either in the gas phase or in condensed media (ref. 27) Chiral discrimination. Chiral discrimination is the energy difference between the complexes of two identical and different optical antipodes. Its importance for the interactions between chiral biomolecules is still uncertain simply because these energy differences are small. The discriminative nature of some terms of the perturbation expansion was studied in detail by : : : % 1 ::;:
; ; I . As the effect under study is small, two requirements must be satisfied when studying it by quantum chemical methods. First, the method used must be sophisticated enough and, second, all the stationary points on the respective potential energy surface must be very carefully localized. Two cases can be distinguished: intermolecular and intramolecular chiral discrimination, the latter usually being more powerful. 
Therefore, the overall reaction course is affected only very slightly by these species. In the latter case, the ionic vdW species can siflificantly influence the reaction course because they are energetically much more stable than their free componenta. 16.
